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ABSTRACT 

The United States Training and Employment service 
General Aptitude Test Battery (GATB), first published in 1947, has 
been included in a continuing program of research to validate the 
tests against success in many different occupations. The GATB 
consists of 12 tests -which measure nine aptitudes: General Learning 
Ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form 
Perception; Clerical Perception; Motor Coordination; Finger 
Dexterity; and Manual Dexterity. The aptitude scores are standard 
scores with 100 as the average for the general working population, 
and a standard deviation of 20. Occupational norms are established in 
terms of minimum qualifying scores for each of the significant 
aptitude measures which, when combined, predict job performance. 
Cutting scores are : set only for those aptitudes which aid in 
predicting the performance of the job duties of the experimental 
sample. The GATB norms described are appropriate only for jobs with 
content similar to that shown in the job description presented in 



this report. A description of the validation 
(AG) 




sample is 



included. 
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GATB #2126 
'.Vinter 1956 

STANDARDIZATION OF THE GENERAL APTITUDE TEST BATTERY 

FOR 

COIL ASSEMBLER 6-94.515 
UNIT ASSEMBLER 8-93.41 
UNIT ASSEMBLER 8-94.51 

B-358 or S-102 



The General Aptitude Test Battery B-1002A, 'was administered for a longitudinal 
design test development study to the male applicants who were to be referred 
to Me Quay, Incorporated, Grenada, Mississippi for consideration for employment 
as Coil Assemblers and Unit Assemblers. The final sample of employed assem- 
blers consisted of 61 men. The criterion consisted of supervisory ratings ex- 
pressed in broad categories. On the basis of mean scores, standard deviations, 
correlations with the criterion, job analysis data and their combined selective 
eff ic iency. Aptitudes G- Intelligence and M-Manual Dexterity were selected for 
inclusion in the test norms. ; 

GATB Norms for Coil Assembler 6-94.515, Unit Assembler 8-95.41 and Unit 
Assembler 8-94.51 - B-358 or S— 102 

Table I shows, for B-1001 and B-1002, the minimum acceptable score for each 
aptitude included in the test norms for Coil Assembler 6-94.515, Unit Assem- 
bler 8-93.41 and Unit Assembler 8-94.51. 

TABLE I 

Minimum Acceptable Scores on B— 1001 and B-1002 for B— 358 or S— 102 





B- 


1001 




B- 


•1002 


Aptitude 


Tests 


Minimum Acceptable 
Aptitude Score 


Aptitude 


Tests 


Minimum Acceptable 
Aptitude Score 


G 


CB-l-H 

CB-l-I 

CB-l-J 


90 


G 


Part 3 
Part 4 
Part 6 


85 


K 


CB-l-M 

CB-l-N 


; l : 75 


M : K 


Part 9 
Part 10 


j ! |;iv 75 




Effectiveness of Norma 

The data in Table IV indicate that 12 of the 20 poor workers, or 60 percent 
of them, did not achieve the minimum scores established as cutting scores on 
the recommended test norms. This shows that 60 percent of the poor workers 
would not have been hired if the recommended test norms had been used in the 
selection process. Moreover, 32 of the 40 workers who made qualifying test 
scores, or 80 percent, were good workers. 
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TECHNICAL REPORT 



Problem. 



This study ■was conducted to determine the best combination of aptitudes and 
minimum scores to be used as norms on the General Aptitude Test Battery for 
the occupations of Coil Assembler 6-94.515* Unit Assembler 8-93 • 41 and Unit 
Assembler 8-94.51. 



II. Sample 



During the period of November 1954 to November 1955, the GATB, B-1002A was 
administered for a longitudinal design test development study to 148 male 



applicants 
Those peopl 



for employment at Me Quay, Incorporated, Grenada, Mississippi, 
e selected for referral were given the GATB and referred to the 
employer f^or consideration without regard to test results. This process 
continued until a total of 75 tested men were employed and had reached such 
proficiency that they could be given a rating by the employer. Fourteen of 
the tested sample of 75 men were not included in the final sample which con- 
sisted of' 61 men. Eight men were dropped from the sample beoause they were 
on other jobs in the plant and six were dropped beoause they had not been 
employed long enough to reach full proficiency on the job. 



The company considers two months as the time required for a person to learn 
the duties of these jobs and to reach full proficiency. The general age 
range for hiring is 19 to 45 years, with people from 21 to 40 preferred. 
Three people in the sample were under 21 years of age and three were over 
40 years old, including one person who was 51 years of age. The company 
set a minimum hiring requirement of an eighth grade education. However, 
one person in ihe sample with only a seventh grade education was employed. 
Workers who have completed high school are preferred. Credit ratings, 
character references and references from former employers are carefully 
considered ■'by the employer. Each applicant was carefully interviewed. Each 
interview was thoroughly conducted and was of sufficient length to give the 
interviewer substantial reasons for hiring or rejecting an applicant. A 
large number of those not hired were rejected as a result of this interview* 



Table II shows ■the means, standard deviations, ranges, and Pearson product- 
moment correlations (corrected for broad categories) with the criterion for 
age, education and experience. 
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III. 



TABLE II 



Means (M) , Standard Deviations (<r), Ranges, and Pearson Produet Moment 
Correlations (Corrected for Broad Categories) with the Criterion ( c r) 

for Age, Education and Experienoe 



Coil Assembler 6-94.515 
Unit Assembler 8-93.41 
Unit Assembler 8-94.51 



N = 61 





‘ M 


<y 


Range 


o r 


Age (years) 


28.8 


6.7 


19-51 


-.150 


Education (years) 


11.1 


1.6 


7-16 


.058 


Experience (months) 


6.5 


4.5 


2-16 


.456** 



** Significant at the .01 level 



The correlations between the criterion and age and education are not significant. 
However, the correlation of .456 between experience and the criterion is signifi- 
cant at the .01 level. This indicates that those workers who had been on the job 
longer were better workers and/or that the supervisois who made the ratings were 
biased in favor of the workers with greater experience. The criterion was not 
orrected to nullify the influence of experience because the ratings were expressed 

« not applicable^ ^ ^ Btatistical correction technique used for this purpose 
Job Descriptions 



Job Titles: 



Coil Assembler 6-94.515 
Unit Assembler 8-93.41 
Unit Assembler 8-94.51 



heating equipment by 



COIL ASSEMBLER 

J ob ^Summary : Assembles coils for air-conditioning or 

performing any one or more of the following tasks: cuts copper tubing to 

required length; burrs ends of copper tubes; operates tube bender to bend 
copper tubes as required; assembles coil; tests coil and tags completed coili 



Work Performed : Cuts oopper tubing to required length: examines work order; 

obtains tubing of the correot diameter, places one or more pieoes of tubing 
on table and sets stop to required length; operates power saw to cut the tub- 
ing; places tube b in racks according to length and diameter of tubes and 
throws scrap in box for salvaging. 



Burrs end of copper tubes: places the copper tube against a buffing machine 

to smooth the end of tube and to taper it slightly at the end. 



Operates 
and sets 



a tube bender to bend copper tubes when required: studies 

bender for proper size of tube and angle to which the tube 



work order 
is to be 



bent (most; tubes ; that are bent are -bent ; into the form of a w u w ) ; manua lly op- 



erates the; bender to 



bend -the tube ; to^he required shape • 



Begins assembly of coil: sets jig according to size of coil (coils vary in 




size from approximately 12" by 8" by 4 n to 20» by 5* by 3*); obtains fins from 
nearby racks and stacks them in vertioal position in jig (fins are thin strips 
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of aluminum in which a number of holes have been punched; they vary in size 
from approximately 8” by 4* to 5 f by 3 1 j the fins are not counted , but enough 
are placed in the jig to cause all of the fins to stand in an upright posi- 
tion). Inserts two metal rods of appropriate size through holes in the fins 
to give some rigidity to them# Inserts copper tubes through holes in the fin 
until all holes have been filled; removes the metal rods and inserts tubes 
through those holes. If tubes which have previously b*en bent into a "u? shape 
are used, places them in accordance with diagram furnished with woric order. 
Expands tubes (working alone or with another worker, depending upon -the size 
of coil being assembled); holds metal cap on one end of tube and places hose 
nozzle over the other end. Forces water through tube to expand it (when 
working with another worker, one holds the cap while the other uses the hose); 
continues until all tubes in coil have been expanded# (This expansion results 
in the coil having complete rigidity.) Places "u’s" over ends of two tubes 
("u f s" are pieces of copper tubing of proper diameter bent into the shape of 
a "u"); follows diagram in placing the w u , s”; continues until have been 

placed on ends of all tubes except the ones designated as "inlet” and "outlet." 
Passes coil to Bra 2 er for brazing# 

Tests completed coil after brazing has been completed; closes outlet and 
attaches hose to inlet; submerges coil into water# (For smaller units, 
places coil in cradle, either doing it alone or with the aid of another 
worker, and lowers it into Traitor# For larger units, uses hoisting equip- 
ment to raise the coil and place it in water.) Forces compressed air 
through the coil and watches for leaks as revealed by bubbles in the water; 
if leaks are found, raises the coil and either brazes the leaks himself or 
returns the coil to the Brazer • 

Tags completed coil, which is then carried to Unit Assembly Department# 

UNIT ASSEMBLER 8-93.41 
UNIT ASSEMBLER 8-94.51 

Job Summary s Completes the assembling of air-conditioning or heating equipment 
units by performing the following duties; places coils in metal case; attaches 
connection for water or steam pipes; attaches motors and fans or blowers, and 
completes assembly of case using screws and bolts and hand or power-driven tools. 



Work Performed : Places coil on blocks on bottom of case (if coil is large, 

Ts assisted by another worker or uses hoisting equipment)# 

Attaches s ides and ends of case to the bottom of the case, using screws or 
bolts and hand or power-driven tools. 

Attaches connections for water or steam pipes to coil, passing them through 
holes in the case, using wrenches to tighten the pipes# 

Attaches electric motors and fans or blowers to case, using screws or bolts 
and hand or power-driven tools • 



Attaches top to case, using screws or bolts and h&xxl 
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TV. Experimental Battery 

All of the tests of the GATB, B-1002A, -were administered to the sample group. 



V. Criterion 



The criterion data were collected when all of the workers in the sample had at 
least two months of experience. The criterion consisted of supervisory ratings 
prepared by three supervisors. Each of the supervisors rated the workers under 
him and the plant manager reviewed these ratings and made slight adjustments in 
them for the final ratings. Each worker ires placed in one of three broad cate- 
gories: the A (above average) group with 19 workers, the B (average) group with 

22 workers and the C (below average) group with 20 workers. For statistical 
purposes the broad category ratings of A, B and C were converted to quantitative 
scores of 61, 50 and 39, respectively. 

VI. Statistical and Qualitative Analysis 

Table III shows the means, standard deviations, Pearson product-moment 
correlations (corrected for broad categories) with the criterion for the apti- 
tudes of the GATB. The means and standard deviations of the aptitudes are 
comparable to general working population norms with a mean of 100 and a stand- 
ard deviation of 20. 

TABLE III 



Means (M) , Standard Deviations (cr), and Pearson Product-Moment Correlations 
(Corrected for Broad Categories) with the Criterion ( c r) 
for the Aptitudes of the GATB 

Coil Assembler 6-94.515 
Unit Assembler 8-93.41 
Unit Assembler 8-94.51 




Aptitudes 


M 


or 


C r 


G- Intelligence 
V-Verbal Aptitude 
N-Humer ical Aptitude 
S-Spatial Aptitude 
P-Form Perception 
Q-Clerical Perception 
K-Motor Coordination 
F-Finger Dexterity 
M-Manual Dexterity 


92.0 

87.7 
93.5 

91.3 

90.7 
91.9 
91.9 

89.8 

92.4 


10.8 

10.3 

13.8 
17.2 

14.5 

13.5 

12.9 
12.0 
15.7 


. 353** 
.038 
.296* 
.291* 
.219 
.029 . 

. 26 5* 
.176 
.081 ; 
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* Significant at the .05 level 
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The statistical results were interpreted in the light of the job analysis 
data. The job analysis indicated that the following aptitudes measured by 
the GATB appear to be important for this occupation: 

Intelligence (G) - required to read and interpret blueprints and 
work orders* and to determine the order in which work should be 
completed. v 

Numerical Aptitude (N) - required in taking measurements and making 
simple calculations. 

Motor Coordination (K), Finger Dexterity (F) and Manual Dexterity (M) 
required in using various hand tools, inserting copper tubes, placing 
"u’s n on tubes, attaching motors and fans to coils and in completing as- 
sembly of units. 

The highest mean scores in descending order of magnitude were obtained for 
Aptitudes N, M and G, respectively. All of the aptitudes have standard de- 
viations of less than 20. Aptitudes V and G have the lowest standard devi- 
ations. 



For a sample of 61 cases, correlations of .328 and .262 are significant at 
the .01 level and the .05 level of confidence, respectively. Aptitude G 
correlates significantly with the criterion at the .01 level. Aptitudes N, 
S and K correlate significantly with the criterion at the .05 level. 

Consideration was given to Aptitudes G, N, S, K, F and M for inclusion in 
test norms on the basis of the following quantitative and qualitative fac- 
tors: Aptitudes G, N, K, F and M appeared to be of some importance on the 
basis of job analysis data; Aptitudes G, N and M had the highest mean 
scores and Aptitude G had a relatively low standard deivation; Aptitudes 
G, N, S and K showed significant correlations with the criterion. Tetra- 
choric correlations with the criterion were computed for several sets of 
trial norms consisting of various combinations of Aptitudes G, N, S, E, F 
and M with appropriate cutting scores. However, [the addition of any of 
Aptitudes N, S, K or F, either individually or in any combination, tended 
to lower the selective efficiency of norms which included Aptitudes G and 
M. Therefore, Aptitudes N, S, K and F were excluded from the final test 
norms, which include Aptitudes G and M. 



The cutting score for Aptitude G was set at one standard deviation unit 
below the mean of the experimental sample and rounded to the higher adja- 
cent five-point score level, and the cutting score for Aptitude M was set 
at one standard deviation below the mean rounded to the nearest five-point 
score level. Setting cutting scores at these levels yielded the best se- 
lective efficiency for the norms and resulted in critical scores of 85 and 
75 for Aptitudes G and H, respectively. 
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VII. Predict ivo Validity of Norms 



For the purpose of computing the tetrachoric correlation coefficient between 
the test norms and the criterion and applying the Chi Square test, the cri- 
terion -was dichotomised with those workers rated as "A" and "B" placed in the 
high criterion group, and with those rated as "C" placed in the low criterion 



group. This resulted in 20 of the 61 workers, 
being placed in thP low criterion group. 



or 33 percent of the sample. 



Table IV shows the relationship between test norms consisting of Aptitudes G 
and M with critical scores of 85 and 75, respectively, and the dichotomized 
criterion for Coil Assembler 6-94.515, Unit Assembler 8-93.41 and Unit Assem- 
bler 8-94.51. Workers in the high criterion group have been designated as 
good workers** and those in the low criterion group as "poor workers." 



TABLE IV 



Relationship between Test Norms Consisting of Aptitudes G and M 
with Critical Scores of 85 and 75, Respectively, and the 
Criterion for Coil Assembler 6-94.515, Unit Assembler 
8-93.41 and Unit Assembler 8-94.51, 



N = 61 





Non-Qual ifying 
Test Scores 


Qualifying 
Test Scores 


Todal 


Good Workers 


■ 9 i; 


' 32 


i j : 41 : j 


Poor Workers 


12 


8 : 


20 ; ! 


Total 


; i ; ;• • f ; • : 


40 


jj 61 


r tet = 


: .58 


X 2 = 7.018 




^tet = 


= .21 


P/2 .005 





The data in the above table indicate a high end significant relationship 
between the test norms and the criterion for this sample. 



VIII. Conclusions 






■ ^ basis of mean scores , ; id orrelations ; with the criterion, ' jjolHtuaaiysis 
data and their combined selective efficiency^ ^Aptitudes G and M with mini- 
mum scores of 85 and, 75, j respectively, are recommended as B-1002 norms for 



the occupations of Coil Assembler 6-94.515, Unit 'Assembler 8-93. 



Unit Assembler 8-94.51. The equivalent B-1001 norms 



erk: 



consist of G-90 and 



41 and 
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Pitowtolttai of Oooupatlonal Aptitude Pattern 

■MS the ipwiflo test norms for on oooupation include -two aptitudes, only 
tttN oeo upe tlonal aptitude patterns whloh include the same two aptitudes 
■Ith vetting eooros that ere within 10 points of the cutting scores estab- 
lished for the opeoirio norms are oonsidered for that occupation. Four of 
the existing IS oooupatlonal aptitude patterns meet these criteria for this 
Study* Unas oooupntional aptitude patterns and their 6-1002 norms are as 
fa ll wait OAM, 0-98* 3-98, M-85| 0AP-10, 0-75, F-75, M-80; OAP-19, G-80, 
*-*»• sad OAF-91, 0-80, K-90, M-80. The selective efficiency of each 

S»f th ese 0A P*S far this sample was determined by means of the tetrachorio 
•errelation t e chn ique. Bo significant relationships ■were obtained between 
••Of af the fbmr GAP'* end the dichotomized criterion. Therefore, none of 
the existing 99 oooupatlonal aptitude patterns is recommended for the occu- 
pations Ot Coil Aimribltr 6-94*515, Unit Asseoibler 8-93.41 and Unit Assem- 
jJajT 8 “94. SI. Bomerer, the data for this sample will be considered for 
STMpi&gs of oooupfttloDA in th® dovalopnont of* no vr occupational 
aptitnda patterns* 



